Quantitative analysis of GFAP- and S100 protein-immunopositive astrocytes to investigate the severity of traumatic brain injury.
Previous studies have shown that diffuse cortical astrocyte damage is seen in acute deaths due to brain injury and mechanical asphyxiation. The present study quantitatively investigated the number of astrocytes that showed GFAP- and S100-protein immunopositivity in the cerebral white matter and hippocampus at the sites distant from primary injury with regard to survival time, complication, and the immediate cause of death of brain injury cases. Autopsy cases of brain injury (8-48 h postmortem) comprising acute/subacute deaths (survival time, <3/6 h-3 days; n=27/42) and delayed deaths (survival time >3 days) with/without complications (n=30/22) were examined. Delayed death cases with complications were subdivided into those in which the immediate cause of death had been determined as cerebral dysfunction (n=22) and those that had been determined as due to fatal complications (n=8). For controls, natural deaths from pneumonias (n=12) and sudden cardiac deaths (n=27) were used. In brain injury cases, the numbers of astrocytes in the cerebral white matter and hippocampal CA4 region were significantly lower for subacute death and delayed death without complications (p<0.05-0.001). Delayed death with fatal complications showed a significant increase in the number of astrocytes (p<0.05). Among delayed death cases, the numbers of astrocytes were higher in the cases with fatal complications than in those without complications and with non-fatal complications, although the latter cases showed large variations in the numbers of these astrocytes. These findings suggest that critical brain injury causes acute death without evident astrocyte pathology and that subacute death is associated with progressive brain damage accompanied by an astrocyte loss. In delayed death cases, the numbers astrocytes might be closely related to the severity of posttraumatic brain injury. GFAP and S100-immunopositivity might be useful for elucidating the cause and process of deaths due to brain injury.